The aim of this paper is to prove the existence and the uniqueness of the solution for some types of fractional non-local problems, namely the non-linear non-local initial value problems for fractional Fredholm-Volterra integro-differential equations. Also, the generalized Taylor expansion method is used to solve the non-local initial value problem that consists of the linear fractional Fredholm-Volterraintegro-differential equation together with the linear non-local initial condition with some illustrative examples.
Introduction
The nonlocal conditions for the initial value problems appear when values of the function on the interval are connected to values inside the domain. Such problems are known as nonlocal problems, [1] . Many researchers studied the nonlocal problems, say [1] discussed the existence and uniqueness for the solutions of the nonlocal initial value problems for the non-linear ordinary differential equations, [4] used the finite difference method to solve special types of nonlocal problems for partial differential equations, [7] used the homotopy perturbation method to solve some types of the non-local initial value problems of fractional differential and integro-differential equations.
The fractional nonlocal Problems have been studied by several researchers such as [11] discussed the Nonlocal Cauchy problem for fractional evolution equations, [3] discussed the Riemann-Liouville fractional integro-differential equations with fractional nonlocal integral boundary conditions, [11] discussed the nonlocal problems for fractional differential equations in Banach space, [2] discussed the Nonlinear fractional differential equations with nonlocal fractional integrodifferential boundary conditions.
Existence and Uniquenees of the Solutions for the Non-Local Initial Value Problems for Non-Linear Fractional FredholmVolterra Integro-Differential Equations
Recall that if u is an absolutely continuous function on [a,b] , the left and the right hand Caputo fractional derivative of u of order α > 1, can be defined as:
respectively, where n1 < α ≤ n, n is a non-negative integer, [8] .
In this section we shall discuss the existence of the unique solution for the nonlinear non-local initial value problem that consists of the non-linear fractional FredholmVolterra integro-differential equation of order α: 
Together with the non-linear non-local initial condition: 
Theorem (1.7):
Consider the non-linear non-local initial value problem given by equations (2.1)-(2.2). If the following conditions are satisfied: (1) f and w satisfy the Lipschitz condition with respect to the second argument with Lipschitz constants F and W respectively. (2) kand satisfy Lipschitz condition with respect to the third argument with Lipschitz constants K and L respectively.
Then the non-linear non-local initial value problem given by equations (2.1)-(2.2) has a unique solution.
Proof:
It is known that C[a,b] is a Banach space with respect to the following norm:
It is easy to check that the non-local initial value problem given by equations (1.1)-(1.2) is equivalent to the non-linear integral equation: 
w(y, u(y)) w(y, v(y)) dy a
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one can have A is a contraction operator. Therefore by using the Banach fixed point theorem, there exists a unique solution to the integral equation (1.3) which is the unique solution for the equations (1.1)-(1.2)
Some Basic Concepts of Generalized Taylor Formula
In this section we shall give some basic concepts for the generalized Taylor formula.
Theorem (1.4):, (Generalized Taylor Formula), [5]
Suppose that
where a ≤ c ≤ x ∀ x ∈ (a, b].
Remarks, [5]:
(1) For α = 1, theorem (3.2) reduces to the classical Taylor formula. (2) The generalized Taylor series for u ∈ C [a, b] takes the form: 
The Generalized Taylor Expansion Method for Solving Linear Fractional FredholmVolterra Integro-Differential Equations with Non-local Initial Condition
In this section we will use the generalized Taylor expansion method to solve the nonlocal initial value problem that consists of the linear fractional Fredholm-Volterra integrodifferential equation of order α of the second kind: To do this, we assume that the solution u of the non-local initial value problem given by equations (1.4)-(1.5) can be approximated as a generalized Taylor's formula: 
, i=0,1,...,N, j=1,2,...,N 1. 0,N 1 1,N 1 2,N 1 3,N 1  N 1,N 
By solving the above linear system of equations, one can get the values of
These values are substituted into equation (1.6) to get the approximated solution of the non-local initial value problem given by equations (1.4)-(1.5).
To illustrate this method, consider the following example:
Example:
Consider the nonlocal initial value problem that consists of the fractional linear FredholmVolterraintegro-differential equation of order We use the generalized Taylor expansion method to solve this fractional linear nonlocal initial value problem. To do this, let N =1, then equation (1.6) takes the form: 92.625x 5.75x
Since the right hand side of the above equation does not equal zero, so we must increase the value of N. Therefore, let N=2, then equation (4.6) takes the form: 
